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I must commence with a disclaimer. What follows in this letter arc my own personal 
judgments. They arc not official positions or recommendations of the IBM Corporation and I 
trust you not to consider or represent them to be such. 

The proposed American National Standard Keyboards I shall refer to as the pANS Keyboards 
In view of the negative ballots at the ANSI X4 Committee, the pANS is now under review by 
the ANS! Subcommittee X4-A9. In such review situations, the potential for changing the 

pANS exists. In order to assess the “changeability" of the pANS, it is worthwhile to review the 
history. 


I shall use the terms bit-paired” and “typewriter-paired”, although you do not applaud tl, 
i p propria ten ess of those terms in your write-up. I use them, because appropriate or not, w 
aoth understand what is meant when I use them. (More on “appropriateness" later, by the 


b 

way). 
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.!'!“• ,u "‘ : ^'!r ual aid ' oron, y iM tl,c twn PANS keyboard-layouts arose from the location of the 
' ' 111 ASCII. ,n ASCII, they were paired with the numerics “8” and “9". On 
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jvwriu*rs, both manual and electric, they were (and arc) paired with the numerics “ 9 ” ; 
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• V.iven Iliac the parentheses were paired with “9” and “0” on typewriters, whv did thev 
not become so paired in the code? 

Back in 1962. when ANSI (then ASA) Subcommittee X3.2 was developing ASCII, an 
international code standard was also being developed, under 1SO/TC97/SC2 USA 
manufacturers, who market their products internationally, were dedicated to making the ISO 


products internationally, were dedicated to making the ISO 
ode ami the USA Code the same, in order to be able to manufacture one line of products 
worio wide. r 


W,th respect to the location of the parentheses in the ISO Code, the USA ran up against the 
" >ru i.ict that many European typewriters paired the parentheses with the "8" and “9”. Tiie 
1. m ope. ms were dedicated to them being so paired in the code. 

The USA . therefore. was faced with a difficult choice. Since the Europeans could not be 
dissuaded from pairing the parentheses with the “8” and “9" in the code, the only way lo 
• H "‘eve mi r rn.it lonal agreement was to accept this pairing. I assure you, Lloyd, having been 
deeply involved m those standards committee meetings, both ISO/TC97/SC2 and ANSI X } 2 
it was not a USA decision easily arrived at. The pros and cons were discussed intensively and 
eyens.vely with strong and able protagonists on both sides. Regardless of the ultimate merits 
-i the decision, the USA did decide to accept the European requirement, in order to achieve 
international agreement on the code. Thus began the time of troubles for USA keyboard 
standardization. ' 





Tin- “(” and “)” would ho p;» ireil with the “8" and “9” in the code, and in consequence, 
would he hit-paired on a hit-paired keyboard. Why should they not become so paired on 
typewriters? Two reasons spoke compcllingly against. 

Henson I. Touch-typing is not a uniform skill with typists. All of them touch-type the 
alphabetic^. the numerics, and certain special graphics such as the period and comma. The 
good touch-typist touch-types all special graphics, but the average (i.e., vast majority) 
touch-typist touch-types only those specials which occur frequently in her (or his) normal 
office correspondence. The infrequently used specials are not, in fact, touch-typed, but arc 
typed by lumt-and-peck. Typewriter manufacturers have studied and researched typists’ habits 
and patterns exhaustively, and they will tell you that certain specials are frequently used, and 
in consequence, are nearly always touch-typed even by average typists. These specials are left 
parenthesis, right parenthesis, dash (or hyphen), quotation marks. Next in frequency of usage 
come asterisk, slash, apostrophe, semi-colon, etc. Beyond that, it depends on the office 
correspondence applications. For example, in an office where there is heavy typing of name 
and address, the ampersand will be touch-typed. 

What I am saying here. Lloyd, is that the typewriter manufacturers have proved conclusively to 
themselves that the left and right parentheses must never be moved from their traditional nine 
and zero keys on typewriters. 

Henson 2. I wo graphics in the code have a unique characteristic. The numeric zero, and the 
underscore, do not bit-pair with any other graphic. This has been a thorn in the side of the 
bit -pairing enthusiasts. If the bit-pairing rule is to be maintained with complete rigor, then the 
only solution is to have the numeric zero alone on a key, and the underscore alone on a key. 
And so it was done in the pANS. However, this required 48 keys, if cost consideration dictate 
no more than 47 keys, then jettison the bit-pairing rule on one key only: i.e., put the numeric 
zero and the underscore on the same key. And so it was done in the pANS, as an option. 

Bur the typewriter manufacturers have a different consideration. With the advent of the 
electric typewriter, certain keys became repeat keys when held down. Very quickly, typewriter 
manufacturers realized that the dash and the underscore were very desirable as repeat graphics, 
and they put them on one key. As you may be aware, the underscore had been, and indeed 
still is. on the upper case numeric six key on manual typewriters. The placement of the 
underscore on a repeat key for electric typewriters was the basic factor that changed the 
electric typewriter keyboard layout from the manual typewriter keyboard layout. 

In any event, the typewriter manufacturers had another reason for retaining the right 
parent iiesis on the numeric zero key. With the right parenthesis on the numeric zero key, the 
underscore could not go there, and could remain paired with the dash on a repeat key. 

In summary then, the bit-paired enthusiasts were and arc locked in on the numeric eight and 
nine keys, while the typewriter manufacturers were and arc locked in on the left and right 
parentheses on the numeric nine and zero keys. 

I call this the basic dichotomy between the bit-paired and typewriter-paired keyboards. 

Let me review the agreements and disagreements between the two pANS keyboard layouts. 

There are 94 graphics plus Space in the code. I will categorize the graphics as: 

a ) I lard core, which means tiieir location is identical on botli layouts. 

h) Hi« h«»|o»ny, which means their locations arc different on the two layouts. 

c) Low usage, which means that their attribute of low usage is more significant than 
whether or not they occupy the same locations on the two layouts. 
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I he H.iul Core Set»is shown on Figure 1. 

n is unldi , imatc tii.ir riie~ A graphics are not on tlic same key in boch layouts, since there 
seems to be no reason why they should not be. 

At mis I'omr. u is a temptation to see if greater agreement could be reached. Accepting that 
me bit p,.iivd pror.igoni.sts and the typewr.ter-pairod protagonists cannot be persuaded away 
iron, me.r convictions on left parenthesis, right parenthesis, and underscore, so that a 
fundamental dichotomy docs and will exist, is it possible to arrive at compromise keyboards 
winch clifter only in tlic location of tfie.se graphics? 

We star, with f igure 2. tile incomplete bit-paired layout, and complete it according to 
i s pc writ er pa icing, giving Figure -1, Compromise 1. Then we start with Figure 1, ihe 
iiuoiiipicic typewriter-paired Lyoui, and complete it according to bit-pairing, giving Figure 6, 
Compromise 2. For comparison purposes, Figure 5 shows the Typewriter-Paired Layout, and 
Figure 7 snows the IJic-Paired Layout. 



We now compare Figures 4 and 5, and compare Figures 6 and 7. 


Figures 4 & 5 Figures 6 & 7 
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We see rliar we have, 
gi a pliies. 


tni both Compromise I and 2, increased the agreement from 79 to 88 


u Z i f ’ CrSUiK1C ^ Protagonists to give up on the basic dichotomy on left 

k ! .i • I I ' K : pa,V,,t U, 1 U . ,crsco . rc - s " would still have to live with two standard 

, : , '>° lUS - would the bic-pairmg enthusiasts accept Compromise 1 to replace the 

aui.ii uap.in o figiue 7, or alternatively, would the typewriter-pairing enthusiasts accent 

Compromise 2 ro replace the i ypewritcr-Paircd Layout of Figure 5? V 


i judge the answer to both tpiesiions would he “No!!!' 


.IK bn paired enthusiasts the tumiamcMit.il criterion is that ah keys must be bit-paired. 
* ' ,HC ^ t onc ^ to ™ non-bit-paired, (the zero and underscore key) where 

'7 U,IIM,k ' r " tio " S arc m, ^>nt with respect to the nmber of kOys, they would never (I 
be, .eve, accept as many non-bit-paired keys as are shown on Compromise 1 . ■ 

r-.r the ivpewnuv paired e... i.usiasts the fundamental criterion is that as many as possible of 

. * •' ' U S ln ' )’ P'’ WI .t'T' paired. So they would never (I believe) accept Compromise 2. which 

lias main non-typewriter paired keys. 


i have gone through the exercise 
compromise keyboard will never be 
situation is that both groups hve 
layouts be m the standard. 


aoove to demonstrate my convictions that a smyle 
acceptable to both groups. The pragmatic aspect of die 
accepted the philosophy that biidj kinds of keyboard 





You may In- interested in the kind of analysis I perform on proposed keyboard layouts. It is a 
purely pragmatic analysis, and is based on the consideration that many (although not all. in 
lact. far from a majority) of IBM keyboard devices are based on the IBM Selcctric. So one 
thing I look for is the set of graphics that fall within the 44-key area (keys numbered 1 through 
44 on your keyboard layout charts^Sccondly, l determine which of the 63 plus Space graphics 
from the center four columns of ASCII are, and which are not, in the 44-key area. 




Simple arithmetic demonstrates that 26 of these graphics will be the lower ease alphabet, leave 
62 other granitic positions. Clearly then, one of the 63 graphics in the center four columns of > 
ASCII cannot be in the 44-key area. 

In the following chart I have focused only on a particular set of special graphics, namely, 

LI - * -\ ' i i } ~ 

I have focused on these because in Cl*, IMP, EP, BP, and FP configurations for 48, 47, 46, 45, 
44 keys, they are sometimes in the 44-key area and sometimes not. 

If | arbitrarily decide that the single graphic in the center four columns of ASCII that should 
not be in the 44-key area is “ I then draw some conclusions on your layouts. I would favor 
nonc of the 48, 47, 46, 45 key configurations, but would favor all of the 44-key 
configurations. 



Inside Center 4 Columns Outside Center 4 Columns Not included 

Inside 44 Outside 44 Inside 44 Outside 44 at all 
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.... i . , .. . inn All of vour 44-kcy configurations have anc characteristic in 

c < i m i m ) n ' ! 'he y ' a 1 1 includ e in th^-key area all of the graphics of the center tour 
except the Wlw not, then, take this as your basic configuration, or ' norc . '^'5 

your basic configurations, one for bit-pairing, one for typewr.terjamng and 
46 47 48 key configurations, keeping the 44-kcy areas immutable? Surely then, you cicvcl p 
set of kevbo ards which are consistent in the locations of the graph.es of the center four 
columns ofVsCII (standing aside from the basic dichotomy of bit-pamng versus typewriter 
. j • | on | v r|ic “\” and the specials from columns 6 and 7 move around. My 

E£i. Id.; J 1. S win, Id lead co a ,n„ P re viable sc. of keyboard, eban those ,n wh.ch 
graphics like / ( 1 move around. 

I now uldress sen, antics, bit-pa, red. typewriter-paired, code-paired early-paired, etc. 1 submit 
Int your designation •‘code-paired’* suffers front the same defect you point out for 
“t'v pe writer- paired”. The so-called typewriter-paired keyboard is intended also tor keyboard 
devices which will produce coded output. The designation “early-paired does not suffcr ,. fr ° J 
tins defect However. I feel it is not sufficiently suggest, ve. Indeed typewriter-paired and 
-bit paired” are both suggestive of their derivation, which is a worthy attribute of a name 
Fouall suggestive (and* avoiding the “code” or “non-code” connotation) wouid be 
••typewriter-paired” and “non-typewriter-paired”, or “typewriter-compatible and 
“typewriter-incompatible”. 

I point out that “typewriter-paired” and “bit-paired” do have one Suable artnhutc. 
Regardless of the connotations that might be drawn in the minds of some regardn i s t 
applicability or non-applicability to different classes of keyboard devices, they are well i xcd 
the literature, and those who are involved with keyboards, and with keyboard standards 
know which kind ot configuration is meant. 

1 submit ( ii.ic your concern m thin matter might be satisfied equally well, not by acl,an 8 s- of 
name, but bv being very specific in the "Scope" section of the proposed standard. For 
example, to the single sentence which now constitutes the Scope might be added. 


“Two basic keyboard arrangements are specified. Each basic 
Keyboard layout is intended for application to keyboard devices, 
regardless of whether the keyboard device, generates or produces 
coded output, or produces printed copy only”. 


Yours truly. 
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rIGURE 3: TYPEWRITER-PAIRED, (INCOMPLETE) 
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FIGURE 5. 
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FIGURE 6 : COMPROMISE Ii 2 
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